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Specification 

(54) Title of Invention: LIQUID CRYSTAL DISPLAY DEVICE AND COMPUTER SYSTEM 

(57) Abstract 

[Objective] 

To attain a power consumption reduction, miniaturization and definition improvement of a liquid 
crystal display with built-in peripheral circuit 
[Aspect] 

The liquid crystal display device 3 provided with a liqmd crystal display panel of an active matrix 
system is formed with a signal side peripheral circuit 32 and a scan side peripheral circuit 33 for driving 
liquid crystal, and a connective portion 5 having a trunk bus for transferring the display data to a signal 
wiling on a TFT substrate. Through the connective portion 5, an image memory chip 12 wiierein an 
image memory 13 for storing the display data written fix)m a CPU 30 for at least one horizontal line and 
a readout control circuit 18 arc formed is moxinted on the liquid crystal display device 3. The display 
data fix>m the memory chip 1 2 arc transferred from a line memory parallel interface 4 to a parallel input 
interface 6 every one line by a low-speed clock. 
[Claims] 

[Claim 1] A liquid crystal display device comprising: 

a couple of substrates at least of which one is transparcnt; 
a liquid crystal layer located between these substrates; 

a plurality of scan wirings, a plurality of signal wirings, a plurality of thin film semiconductor 
elements formed in correspondence with intersection points of those wirings and a display electrode 
connected to these plurality of semiconductor elements on one of said substrates; and 
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a counter electrode on the other one of said substrates; 

v^erein a connective portion having a trunk bus for transferring the display data to said signal 
wiring is formed on said one substrate, and an image memory chip for storing the display data for at 
least one horizontal line is mounted through said connective portion. 
[Claim 2] A liquid crystal display device comprising: 

a couple of substrates at least of ^vhich one is transparent; 

a liquid crystal layer located between these substrates; 

a plurality of scan wirings, a plurality of signal wirings, a plurality of thin film semiconductor 
elements formed in correspondence with intersection points of those wirings and a display electrode 
connected to these plurality of semiconductor elements on one of said substrates; and 

a counter electrode on the other one of said substrates; 

wlierein a connective portion having a trunk bus for transferring the display data to said signal 
wiring is formed on said one substrate, and an image memory chip for storing the display data for at 
least one hori2ontal line is mounted through said connective portion, and said image memory chip 
comprises a storage circuit for reading said display data in order, storing them with address in the 
horizontal direction, and reading the display data for one hori2Dntal line of the same address 
simultaneously; a memory output latch for storing the display data for one line; a latch selection circuit 
for selecting the output of said output latch and connecting it to said trunk bus; and a readout control 
circuit for controlling so as to latch to said manory output latch every one horizontal line in order by 
reading the display data fiiom said storage circuit and for controlling selecting connection of said latch 
selection circuit 

[Claim 3] A liquid crystal display device comprising: 

a couple of substrates at least of v^iiich one is transparent; 
a liquid crystal layer located between these substrates; 

a plurality of scan wirings, a plurality of signal wirings, a plurality of thin film semiconductor 
elements formed in correspondence with intersection points of those wirings and a display electrode 
connected to these plurality of semiconductor elements on one of said substrates; and 

a counter electrode on the other one of said substrates; 

wherein a signal side peripheral circuit for driving said liquid crystal, a connective portion having 
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a trunk bus for transferring the display data to a scan side peripheral circuit and said signal wiring are 
formed on one of said substrates, and an image memory chip for storing the display data for at least one 
horizontal line is mounted through said connective portion. 
[Claim 4] A liquid crystal display device comprising: 

a couple of substrates at least of which one is transparent; 

a liquid crystal layer located between these substrates; 

a plurality of scan wirings, a plurality of signal wirings, a plurality of thin film semiconductor 
elements formed in correspondence with intersection points of those wirings and a display electrode 
cormected to these plurality of semiconductor elements on one of said substrates; and 

a counter electrode on the other one of said substrates; 

wherein a signal side peripheral circuit for driving said liquid crystal, a connective portion having 
a trunk bus for transferring the display data to a scan side peripheral circuit and said signal wiring are 
formed, and an image memory chip for storing the display data for at least one horizontal line is 
mounted through said connective portion, 

and said image memory chip comprises a storage circuit for reading said display data in order, storing 
them with address in the horizontal direction, and reading the display data for one horizontal line of the 
same address simultaneously; a memory output latch for storing the display data for one line; a latch 
selection circuit for selecting the output of said output latch and connecting it to said trunk bus; and a 
readout controlling circuit for controlling so as to latch to saiJIhemory output latch every one horizontal 
line in order by reading the display data fix)m said storage circuit and for controlling selecting 
connection of said latch selection circuit. 
[Claim 5] In claim 4, 

a liquid crystal display device \^4lerein said signal side peripheral circuit comprises a signal selection 
means for taking the display data for one horizontal line in order by switching an input circuit connected 
selectively to said trunk bus, a level shifter for converting a logic voltage of said display data expressed 
by two-value data into the logic voltage of said signal side peripheral circuit, a line latch for storing the 
display data for one horizontal line and a liquid crystal driving voltage generation circuit for converting 
the display data into an analog liquid crystal driving voltage, 

and a transference control circuit for controlling as both selection operations of said signal selection 
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means of said signal side peripheral circuit and said latch selection circuit of said image memory are 
synchronous is provided in said memory chit or said liqviid crystal panel. 
[Claim 6] In claim 5, 

a liquid crystal display device vsiierein the selection operations of said latch selection circuit of said 
image memory and said signal selection means of said signal side peripheral circuit are connected and 
switched for each block, when the display data for one horizontal line are transferred by being divided 
into a plurality of blocks. 
[Claim 7] In claim 5, 

a liquid crystal display device v^erein said signal selection means of said signal side peripheral circuit is 
constituted so as to divide signal wirings for said one horizontal line into a plurality of signal wiring 
blocks wiiich are the same number of said trunk buses, and to connect the block and said trunk bus 
selectively by using a semiconductor analog switch. 
[Claim 8] In claims 5, 6 and 7, 

a liquid crystal display device wherein said level shifter is connected between said trunk bus and said 
signal selection means, or behind said signal selection means. 
[Claim 9] In an image memory for storing the display data, 

an image memory wherein a storage circuit for reading in the display data for at least one horizontal line 
in order, storing them with address in the horizontal direction, and reading out the display data for one 
horizontal line witti the same address simultaneously; a readout control circuit for reading out the 
display data in order stored in said storage circuit and for controlling so as to latch onto a memory 
output latch every said one horizontal line; and a latch selection circuit for connecting selectively the 
output of said memory output latch to a signal trunk bus having the prescribed number of signal lines 
every said prescribed number of signal lines are provided. 

[Claim 10] In a computer system in which CPU, a memory, input and output I/O and a display device 
are connected with a system bus, 

a computer system wherein said display device are provided with a liquid crystal display panel of an 
active matrix system and an image memory \\4iich is mounted on the panel, the display data of new or 
modified portion fixDm said CPU are written, and the data for at least one horizontal line are stored. 
[Claim 11] In claim 10, 
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a computer system Avherein a system power source for supplying the driving electricity to each 
component in a system and a power source control portion for supplying and stopping the driving 
electricity in response to the running condition of components except said display device are provided. 
[Detailed Description of the Invention] 
[Industrial Field of Application] 

The present invention relates to a liquid crystal display device, especially to a liquid crystal 
display device v^fcerein an image memory chip is mounted on a TFT substrate of a Uquid crystal display 
panel. 
[Prior art] 

As a driving circuit of small-sized liquid crystal display panel with high definition, a system that a 
matrix peripheral circuit is formed on a glass substrate by using a thin film transistor is widely known 
For example, it is reported on pp 348 to 345 of "Extended Abstract of 1997 hitemational Conference on 
Solid-State Device and Materials". Also, the details of an active matrix driving system and a liquid 
crystal display module are described in detail in "Liquid Crystal Display Technology (Sangyo-Tosho)" 
by Shoichi Niatsumoto of the author and editor. 

Fig. 2 shows a configuration of the conventional TFT liquid crystal display module. In an 
information machine such as a personal computer, the display data by combining the coordinates of 
each dot in a dot matrix display portion and the gradation data are made by CPU 30 or a display control 
circuit. An image memory 13 for storing the display data is arranged with CPU and the display 
controlling circuit, separately fi-om the display portion 29 of a TFT active matrix system and a liquid 
crystal display device 3 wherein a peripheral circuit portion is formed integrally. 

The data fiiom the image memory 13 to the liquid crystal display module 3 are transferred serially 
in order to reduce the number of wirings. The display control circuit reads the data fiom the image 
memory 13 for each several dots, and transfers them to the liquid crystal display module as serial 
transferring data 8 after processing of rearrangement in series. The serial data are rearranged into a line 
signal of data for one line again in a serial paraUel conversion circuit 9, converted into a signal wiring 
driving signal of an active matrix by a line latch and a liquid crystal gradation driving circuit 10, 
consequentiy a display portion 29 is driven. 

In this system, generally the data for all the pixels are transferred with high-speed by repetition of 
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fiequency of 60 to 75 Hz between the image memory and the display control circuit, and the display 
control circuit and the liquid crystal display module. 
[Problems that the Invention is to Solve] 

In the conventional technology mentioned above, the display data for all the pixels must be 
transferred every one frame time for the liquid crystal display module. With the increase of the 
number of pixel, the transferring rate at this time is increased, for example, high-speed transference 
about 50 MHz is needed in the configuration of 1024 x 768 pixels. For this high-speed transference, 
LSI in module must be operated at this speed. Because a CMOS circuit is used for a basic circuit built 
in LSI, the power consumption is increased with the operation speed. Accordingly, the liquid crystal 
module of the present system has a problem that the power consumption is increased as the definition is 
improved. 

Besides, a TFT peripheral circuit technology which constitutes a peripheral circuit of a liquid 
crystal display portion is made to be practicable in a small-sized display device. However, compared 
with a circuit of LSI which is formed on Si chip, the mobility and the circuit operation speed are low 
because a poly-crystalline thin film Si and an evaporation film SiOi are used as a gate insulating film. 
Accordingly, the definition improvement by the conventional TFT peripheral circuit is diflficult. 

The present invention, is accomplished in consideration of problems of the conventional 
technology, and has the purpose to oflFer a liquid crystal display device wherein the transferring 
fi^uency of data fiipm an irnage memory to a liquid crystal module is lowered drastically, the operation 
fiiequency and the power consumption can be reduced, and miniaturization is possible. 

Also, it has the purpose to oflFer a computer system wherein a liquid crystal display device on 
which an image memory is mounted is connected, a power consumption can be reduced and the 
processability of CPU can be improved. 

Furthermore, it has the purpose to oflFer an image memory wherein the display data for at least 
one horizontal line are stored, and the divided reading corresponding to the number of output signal 
lines is possible. 

[Means for Solving the Problems] 

The present invention for accomplishing the above purpose is characterized by a liquid crystal 
display device comprising 
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a couple of substrates at least of vAnch one is transparent; 
a liquid crystal layer located between these substrates; 

a plurality of scan wirings, a plurality of signal wirings, a plurality of thin film semiconductor 
elements formed in correspondence with intersection points of those wirings and a display electrode 
connected to these plurality of semiconductor elements on one of said substrates; and 

a counter electrode on the other one of said substrates; 

wherein a coimective portion having a trunk bus for transferring the display data to said signal 
wiring is formed on said one substrate, and an image memory chip for storing the display data for at 
least one horizontal line is mounted through said connective portion. 

Besides, it is characterized by ^^ilich a signal side peripheral circuit and a scan side peripheral 
circuit for driving said liquid crystal are formed on a TFT substrate which constitutes said liquid crystal 
panel, and connect the input of said signal side peripheral circuit to said trunk bus. 

Also, said image memory chip is characterized by which a storage circuit for reading said display 
data in order, storing them with address in the horizontal direction, and reading the display data for one 
horizontal line of the same address simultaneously; a memory ou^ut latch for storing the display data 
for one line; a latch selection circuit for selecting the output of said output latch and connecting it to said 
trunk bus; and a readout control circuit for controlling so as to latch onto said memory output latch 
every one horizontal line in order by reading the display data fiiom said storage circuit and for 
controlling selective connection of said latch selection circuit are constituted on a semiconductor such as 
silicon chip and the like. 

According to the characteristics of this image memory chip, the display data for one line which 
are output selectively can be transferred to an arbitrary signal trunk bus having the prescribed number of 
si^ial lines, so that it is also eflFective as a wide use image memory. 

Besides, said signal side peripheral circuit comprises a signal selection means (for example, a 
block switching circuit) for taking the display data for one horizontal line in order by switching an input 
circuit which is connected selectively to said trunk bus; a level shifter for converting a logic voltage of 
said display data which are ejq^ressed by two-values data into a logic voltage of said signal side 
peripheral circuit; a line latch for storing the display data for one horizontal line; and a liquid crystal 
driving voltage generation circuit for converting the display data into an analog liquid crystal driving 
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voltage, and a transference control circuit for controlling so as to synchronize both selection operations 
of said signal selection means of said signal side peripheral circuit and said latch selection circuit of said 
image memory are provided on said memory chip or said liquid crystal panel. 

Also, it is characterized by which the selection operation of said latch selection circuit of said 
image memory and said signal selection means of said signal side peripheral circuit are performed by 
connecting and switching for each block, when the display data for one horizontal line are transferred by 
being divided into a plurality of blocks. 

Or, it is characterized by \^4iidi said signal selection means of said signal side peripheral circuit is 
constituted so as to divide signal wirings for said one horizontal line into a plurality of signal wiring 
blocks which are the same number of said trunk buses, and to coimect the block and said trunk bus 
selectively by using a semiconductor analog switch, 

Besides, it is characterized by which said level shifter is connected between said tmnk bus and 
said signal selection means, or behind said signal selection means. 

According to the present invention, an image memory is mounted on a liquid crystal panel 
vsiierein a display portion of TFT active matrix system and a TFT peripheral circuit are formed, and 
connection of the image memory and the peripheral circuit in juxtaposition can be realized on a 
substrate. Consequentiy, the display data are always stored on the display device side, so that the 
display data only have to be rewritten in the modified portion and the fiiequency of transference fix)m 
CPU to the display device can be reduced drastically. Also, the transference of data from the image 
memory to the peripheral circuit is performed in juxt^osition for one horizontal line at the maximum, 
so that the transferring fiiequency is lowered and the operation fi^quency and the power consumption of 
the wiiole of display device can be reduced drastically. 

The present invention for accomplishing other purposes besides the above one, in a computer 
system in which CPU, a memory, input and output I/O and a display device are connected with a 
system bus, is characterized by v^ch said display device comprises a liquid crystal display panel of an 
active matrix system, and an image memory which is mounted on the panel and the display data of new 
or modified portion are writtai fix>m said CPU and the data for at least one horizontal line are stored. 

Besides, it is characterized by which a system power source for supplying driving electricity to 
each component in the system, and a power source control portion for siqjplying and stopping the 

8/26 



driving electricity in response to the running condition of the components except said display device are 
provided. 

Fig. 1 shows a basic configuration of a liquid crystal display device by the present invention. 
The display data and the control signal from a CPU 30 are transferred to a display device 3 through a 
data address bus 1 and a control signal line 2. In the display device 3, a display portion 29 of TFT 
active matrix system and a TFT peripheral circuit 40 by using a poly-crystalline TFT are formed on a 
TFT substrate, and an image memory chip 12 is mounted on a connective portion 5 which is formed on 
the TFT substrate. 

The display data transferred fix>m the CPU 30 are written in an innage memory 13 which is 
integrated in the image memory chip 12. Modification of display contents is performed by rewriting 
the data of the portion corresponding to the modified pixel fix>m the CPU 30. 

In a readout control circuit 18, the display data of the image memory 13 are read together every 
line of matrix, transferred to a line memory parallel interface 4, rearranged properly, and transferred to a 
TFT peripheral circuit 40 with a control signal through the connective portion 1 9 including trunk buses 
for a plurality of pbcels. The processing of rearrangement is needed when the number of transference 
in juxtaposition of one time is performed by dividing one line into a plurality of times. 

A transference control circuit 26 controls the operation of the TFT peripheral circuit portion 40. 
First, the display data transferred fix>m the image memory chip 12 side are rearranged by the parallel 
input interface 6, and are converted into a signal wiring driving voltage of an active matrix by a liquid 
crystal gradation driving circuit 7. This parallel input interface 6 and the liquid crystal gradation 
driving circuit 7 correspond to a signal side peripheral circuit 32. The liquid crystal of the pixel portion 
is driven by sq^plying the signal wiring driving voltage to the display portion 29 synchronously with a 
scan signal fi-om a scan side peripheral circuit 33. 

In this way, the image memory chip is loaded on the substrate for forming the liquid crystal 
display panel, cormection by a lot of points with high density is realized between the chip and the 
substrate, so that the data of all the pixels are transferred in parallel periodically between the image 
memory and the TFT peripheral circuit. Therefore, the operation fi^uency of the display device can 
be reduced drastically and a power consumption reduction can be realized. 

Besides, because CPU is enough to transfer only the pixel data for modifying the display contents 
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to the display device, the writing processing of CPU can be reduced drastically, consequently the 
processability of CPU can be increased and the power consumption can be reduced. This 
characteristics is advantageous to a small-sized computer such as a laptop computer and the like. 

Also, owing to reduction of the operation frequency of driving circuit in the display portion, the 
display with high definition can be realized by the peripheral circuit on the TFT substrate of which 
operation speed is slower than Si chip, so that miniaturization can be realized by reducing the number of 
mounting parts of module. 
[Embodiment mode] 

Hereinafter, a plurality of embodiments of a liquid crystal display device of the present invention 
are explained in detail referring to figures. Besides, the same marks are used to equal factors through 
each figure. 
[Embodiment 1] 

Fig. 3 shows a configuration of a liquid crystal display device system of an embodiment 1. A 
liquid crystal display device of the present embodiment comprises a display portion 29 having pixels of 
an active matrix system formed on a TFT substrate, a liquid crystal display panel 1 1 constituted by tiie 
TFT peripheral circuit, and an image memory chip 12 which is mounted on a connective portion 5 
formed on the same TFT substrate. 

The liquid crystal display panel 1 1 has a basic configuration on the conventional TFT substrate, 
and comprises a display portion 29 wherein transistor elements are formed at the crossing portions of a 
plurality of scan wirings and signal wirings which cross at right angles each other, pixel is forming by 
holding liquid crystal between a display electrode and a counter electrode connected to a gate electrode 
and a drain electrode of the element, and the pixels are arranged in matrix shape at the above crossing 
portions; a signal side peripheral circuit 32 for supplying a display signal; and a scan side peripheral 
circuit 33 for supplying a scan signal in order to drive pixels of an active matrix system. As stated later, 
the signal side peripheral circuit 32 has a configuration which is different fi*om the conventional one. 

A trunk bus 19 and tiie like of the connective portion 5 is formed on the TFT substrate by CMOS 
TFT forming process, vsdiich connects an output terminal of the image memory chip 12 and an input 
terminal of the signal side peripheral circuit 32, consequently the parallel transference of the display 
signal is possible. 
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The image memory chip 1 2 is fomied on an Si chip, wherein an image memory 1 3 for reading in 
the display data in order for at least one horizontal line, for one frame in the present embodiment, for 
storing them with address in the horizontal direction, and storing the display data for one line with the 
same address simultaneously with reading; a memory output latch 16 for holding the display data for 
one line; a readout control circuit 1 8 for controlling so as to latch the readout display data in order onto 
the memory output latch 16 every horizontal line; and a latch selection circuit 17 for connecting 
selectively ttie output of the latch 16 to the trunk bus 19 are provided. 

Also, a transference control circuit 26 for controlling so as to synchronize selection operations in 
both of the latch selection circuit 17 and the signal side peripheral circuit 32 of the liquid crystal display 
panel 11 is provided. Besides, the transference control circuit 26 can be provided not on the image 
memory chip 12 side, but on the liquid crystal display panel 1 1 side. 

Fig. 4 shows a schematic cross sectional structure of a liquid crystal display device. The liquid 
crystal display panel 1 1 is constituted by a TFT substrate 41 for forming TFT and a counter substrate 
(glass substrate) 42 wherein a color filter 48 and a transparent conductive film 49 containing tin oxide 
are formed on the surface, between vAdch liquid crystal 43 is sealed with a liquid crystal seal 44, and 
which are interposed with two polarizing plates 45 fi-om the outside and are combined by a back light 
46. In the display portion 29 of vAnch one portion only is shown in figure, a transistor element of the 
driving circuit is formed in matrix shape on the substrate 41 under the liquid crystal 43 . The peripheral 
circuit 40 of the display portion 29 is formed on the substrate 41 outside of the face vsiiich interposes the 
liquid crystal 43. 

Furthermore, on the TFT substrate 41 outside the polarizing plates 45, an image memory chip 12 
is mounted, and a trunk bus 19 for connecting the chip 12 and the paipheral circuit 40 is formed. The 
image memory chip 12 is connected to a chip input terminal 37 through wirings and the like on the TFT 
substrate 41 , and is connected to a bus wiring 38 wherein a flexible print substrate and the like is used. 

In order to form the TFT substrate, no-alkali glass is used for the TFT substrate as an Si film, and 
low-temperature poly-silicon by a laser annealing growing method as an Si crystalline film forming 
method is used. By combining a doping method with this, TFTs of pch and nch are formed on the 
same substrate simultaneously. 

The image memory chip 12 having a connective portion with the TFT substrate 41 is constituted 
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by the conventional LSI process. Besides, the connection of a bus wiring 38 and the image memory 
chip 12 with the TFT substrate 41 can be realized by narrow pitch wiring not more than 100 |jm, for 
example by using ANISOLM that the product of anisotropic conductive film of Hitachi Chemical Co., 
Ltd. 

Next, a configuration and an operation of a liquid ciystal display device of ttie present 
embodiment are explained in detail referring to Fig. 3. By a CPU 30, flie display data converted into 
the gradation data every pixel address and pixel are input to a memory chip 12 of the display device 3 
with a control signal for controlling data transferring timing by the control signal line 36 through an 
address bus wiring 34 and data bus wiring 35, and are written in the image memory 13 through a data 
line decoder 14, a word line decoder 1 5 and a data interface circuit 50. 

Besides, conversion to the gradation data every dot can be performed by logic device such as a 
display controller having a fimction that the display data and the address are generated by a bit map 
addressing system wherein a separate memory region is lay out every dot or a plurality of dots of the 
display portion. 

Concerning the display data which are stored in the image memory 13, by wiiich the readout 
control circuit 18 controls the word line decoder 15, the display data for several bits of one horizontal 
line of the image memory 13 are sampled in order and are read out to the memory output latch 16. 
The display data for one line ^^iuch are latched to the mmiory output latch 16 are divided into a 
plurality of blocks, are selected one by one in the prescribed order by the latch selection circuit 17, and 
are output fixDm the chip output connective temiinal 3 1 having the number of one block. 

The display data which are output fi-om the memory chip 12 for each block, through a trunk bus 
19 which is formed on the TFT substrate, are input to a signal side peripheral circuit 32 of a liquid 
otystal display panel 1 1 on the same substrate. The operation of the signal side peripheral circuit 32 is 
controlled by a transference control circuit 26. 

First, a block switching circuit 20 outputs the data for each block which is selected by a selection 
latch circuit 21. At this time, the logic signal level of tiie display data is converted into the logic 
voltage of the TFT peripheral circuit by a level shifter 22. By performing transference per block in 
order, when the display data for one line are stored in the selection latch circuit 21, the data are 
transferred to the line latch 23 simultaneously. 
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The liquid crystal driving voltage generation circuit 24 converts the display data into a liquid 
crystal gradation voltage, and drives a drain wiring 1 06 of the display portion 29. On the other hand, a 
gate wiring 1 10 of the display portion 29 is driven by a scan side peripheral circuit 33 composed with a 
gate wiring driving circuit 27 and a scan shift register 28. A shift clock 113 and a fiame start signal 
1 14 of the scan timing are supplied from the transference control circvdt 26. The display of one screen 
can be realized by which the transference operation of one line mentioned above for all the lines is 
performed within one fiame time. 

Li the configuration mentioned above, with the increase of the number of buses of the trunk bus 
19, the number of data of one block is increased, so that the number of transference of the data can be 
reduced. The number of buses depends on the accuracy of the processing apparatus, however 
connection with 50 |am pitch is possible by 5 mm square chip in the present apparatus, consequently 
1 00 terminals per one side, about 300 terminals by using three sides can be taken. By making tenninal 
shape a houndstooth pattern, furthermore terminals about three times can be formed, according 
connection that one block is about 300 bits can be performed easily. 

An application of a liquid crystal panel for practical use is explained. When 640 pixels for one 
line, gradation signals of 6 bits of each RGB color in a panel of 640 x 480 pixels are transfemed, it is 
necessary to transfer 640 x 3 x 6 = 11520 bits. Therefore, when 300 bits are transferred in 
juxt£^sition, the number of times of transference is 38.4. Concerning the time of transference, vsiien 
the frame frequency is 70 Hz, the period of one line is 1 -5- 70 -s- 480 = 29.8 |lis, accordingly the 
transference frequency in this case is 1 .3 MHz. Because dot clock of the conventional example is not 
less than 20 MHz, it is found that the frequency is reduced drastically. Also, by dividing the image 
memory chip into a plurality and driving them synchronously, fiirthermore reduction is possible. 

A configuration and an operation of each circuit are explained in detail. Fig. 5 shows a 
configuration of an image memory chip. The image memory chip 12 is connected to a system bus 
through a bus wiring 38 which gets an address bus wiring 34, a data bus wiring 35, controlling signal 
lines 36 together and a chip input connective terminal 37. 

In an image memory 13, memory cells 63 are arranged in a matrix shape, and a word line 62 for 
selecting each memory cell is connected commonly to a work line decoder 1 5 in the line direction. A 
bit line 65 for writing data is connected commonly to a bit line driving circuit 51 in a row direction. 
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The bit line driving circuit 51 comprises a data interface 50 for writing control and a data line decoder. 
Each bit line 65 is connected to a sense amplifier 64, the word line is selected so that the corresponding 
cells for one line are selected, and the condition of cells are ou^ut to the sense amplifier 64 
simultaneously. 

The condition of the bit line 65 is converted into data by the sense amplifier 64, vAdch are read 
out in the memory output latch 16 by a memory latch control signal 131, and are connected to a latch 
selection circuit 17. Output of the latch selection circuit 17 is connected to a plurality of chip output 
terminals 31, and connected to the liquid crystal panel 11 through the trunk bus 19. 

The bit line driving circuit 51 for writing to a memory cell 63 and the word line decoder 15 
among them are the same system as that of dual port memory chip. 

The control signal for controlling writing operation to the memory 13 is produced by the readout 
control circuit 18, and is supplied to the word line decoder 15 and the bit line driving circuit 51. Also, 
a manory latch control signal 131, a memory chip block switching signal 130 and a control signal of 
the transference control circuit 26 for controlling an operation of the TFT peripheral circuit are produced. 
The transference control circuit 26 output a block selection signal 84, a block latch signal 88, a line latch 
signal 132, a shift clock 113 and a fi:ame start signal 114. Besides, the control signal to the TFT 
peripheral circmt is transferred by adding the necessary number of signals to the trunk bus 1 9. 

Fig. 6 shows a circuit configuration of a memory cell. A memory cell 63 is constituted with six 
transistors, and connects a VDD terminal 66 and a VSS terminal 67 to a power supply. A word 
terminal 68 for selecting a cell, a bit terminal 69 and a reverse bit terminal 70 which input and output a 
reverse signal each other for inputting and outputting data are connected to a word line 62 and a bit line 
65 of matrix respectively. 

Fig. 7 shows a circuit configuration of a sense amplifier. A sense amplifier 64 is constituted with 
five transistors, and vsdien a power supply VDD and a bias voltage VCS are applied, a bit signal and a 
reverse bit signal which are reversed each other are applied to an input tenninal 71 , consequently a data 
output 72 having amplitude of power supply voltage is obtained. 

Fig. 8 shows a circuit configuration of a memory output latch. A plurality of latoh circuits 97 
arranged in a line, of \\iiich input end is connected to a data output terminal 72 of the sense amplifier 64, 
are latohed simultaneously by the memory latch control signal 131. 
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Fig. 9 shows a configuration of a latch circuit A latch circuit 97 is constituted with two inverters 
90 by a CMOS transistor, two transfer gates 91 and a control inverter 92. The data which are input to 
an input terminal 93 fi-om a sense amplifier 64 change the condition of the latch output 95 by which a 
transfer gale 91 is opened and an inverter 92 is driven only when a memory latch control signal 131 
which is input finom the readout control circuit 1 8 to the control temiinal 94 is logic "plus". When the 
memory latch control signal 13 1 is logic '"minvis", the output condition is not changed and the data are 
stored. 

Fig. 1 0 shows a configuration of a latch selection circuit A latch selection circuit 17 connects a 
data line 134 for one line of \^ilich total number is N bits fix^m the memory output latch 16 to m-pieces 
of the output bus 82 in order through an analog switch 1 35 with a transfer gate. Accordingly the data 
line is divided into m-pieces, made to be outpiit blocks 81 of block 1 to h, made to be multiple per 
output block, and is connected selectively. Because N-pieces of data Unes are divided into h pieces of 
blocks corresponding to m-pieces of output buses, block number h = N/M. 

The block 81 which is connected to the output bus 82 and is output is controlled by an analog 
switch 135. Consequenfly, selection signal input terminals are put together by using the analog switch 
1 35 as a block analog switch 83 per block, the logic '*plus" signal is applied to only any one of them and 
logic "minus" signal is applied to other ones, so that only the particular output block is connected 
selectively. A memory chip block switching signal 1 30 is supplied firom the readout control circuit 1 8, 
and because a control signal wliich the polarity is reversed is necessary for control of an analog switch, 
an inverter 85 is connected every switching signal 130. The output bus 82 is connected to the tmnk 
bus 19 through the chip output connective terminal 3 1 . 

Next, concerning a liquid crystal panel of the present embodiment, especially, a configuration and 
an operation of a signal side peripheral circuit 32 and a scan side peripheral circuit 33 are ejqjlained in 
detail. 

A block switching circuit 20 of the signal side peripheral circuit 32 transfers the display data 
which are ir^ut fix)m the image memory chip 12 through the trunk bus 19 in order of block, and the 
selection latch circuit 21 rearranges the display data for one line. 

Fig. 11 shows a configuration of a block switching circuit. An output wiring 136 for one line 
(N-pieces) of the block switching circuit 20 is divided into 1 to h blocks, and is connected to the trunk 
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bus 19 through a TFT analog switch 161 constituted by CMOSTFT and an input bus 86 for one block 
(m-pieces). 

A TFT block analog switch 160 is comprised by getting the analog switches together every 
m-pieces. A control signal of the switch 160 is common to every block, and produces a control signal 
of both polarities necessary for analog switch control by an inverter 89. Concerning ON and OFF of 
switch, the logic "plus" signal is applied only to any one switch, and the logic "minus" signal is applied 
to other ones by a block selection signal 84 which is supplied fix)m the transference control circuit 26, 
consequently each block is selected in the prescribed order and is connected to the input bus 86. The 
display data vAAch are expressed by an output wiring 136 of a block output 87connected to the input 
bus 86, arc transferred to a selection latch circuit 21 by making a logic level of an output signal of the 
image memory 13 suitable for a logic level of a thin film transistor circuit by a level shifter 22. 

Fig. 12 shows circuit configurations of a selection latch and a line latch. Fig. 12 (a) is a selection 
latch circuit 21, which is constituted by arranging a plurality of latch circuits 97, getting latch control 
signals together every block comprising m-pieces, consequently latch for each block is possible. By a 
block latch signal 88 fi^m a transference control circuit 26, the data of the same block are latched 
synchronously with a block switching circuit 20. The output of the selection latch circuit 21 is 
connected to a line latch circuit 23. Fig. 12 (b) is a latch circuit 97, and is constituted by CMOSTFT. 
However, because it is the same configuration as that of the latch circuit of Fig. 9, the marks of the 
circuit components are the same for convenience. 

Fig. 1 2 (c) is a line latch 23, and the latch circuit 97 for N bits that is the same as that of Fig. 1 2 (b) 
are connected in juxtaposition. Latch control signal ends 94 of all the circuits 97 are connected 
together, and the display data for one line are sampled simultaneously by a line latch signal 1 32 fiom the 
transference control circuit 26. 

Fig. 13 shows a circuit configuration of a level shifter. A level shifter 22 is constituted by six 
transistors. An input signal fi-om a block switching circuit 20 and a reverse signal by an inverter 90 are 
input to four transistor circuits, of which logic voltage is amplified to a voltage of power source 
terminal 99. 

In this way, the level shifter 22 is connected behind the block switching circuit 20, so that the 
logic level of output signal of the image memory 13 is made to be suitable for the logic level of a TFT 
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circuit Consequently, a power consumption can be reduced by the following reason. 

In the block switching circuit 20, m-pieces of trunk buses 19 and N-pieces of output wirings 
136 constitute a matrix which is connected/shut by an analog switch, and a crossing capacity is formed 
at this wiring crossing portion. In order to switch a signal with high-speed by matrix, it is necessary to 
charge and discharge the crossing capacity with high-speed from the point of view of the image 
memory chip 1 2. The power consumption at this time is in proportion to the capacity value, and to the 
square of signal amplitude. And then, the power consumption can be reduced by lowering a driving 
voltage of the block switching circuit 20. 

In the present embodiment, the image memory chip 12 is formed by LSI on a silicon substrate as 
a semiconductor element, and is used for high integration under the logic voltage 5V. On the other 
hand, the operation voltage of TFT circuit of the liquid crystal panel 11 must be higher than the liquid 
crystal driving voltage, specifically about 8 to 16V is needed. And then, as far as the block switching 
circuit 20, which is driven by the logic voltage of 3.3 to 5V of the image memory, subsequently the 
liquid crystal can be driven by increase the logic voltage up to 10 to 12V by level shifter 22. 
Consequently, the power consumption reduction and high-speed operation are possible. 

In the present embodiment, because the switching system is used in the block switching circuit 20, 
the signal can be switched independently of the logic voltage of display data. Besides, the signal can 
be switched by combination of a plurality of logic circuits. In this case, it is necessary to level-shift to 
the logic voltage for high-speed logic circuit v^ch is constituted by TFT in the input portion of the 
block switching circuit 20. 

Fig. 14 shows a configuration of a liqmd crystal driving voltage generation circuit. In a liquid 
crystal driving voltage generation circuit 24, a-pieces of input terminals 1 00 to \^iiich a digital gradation 
signal of a-bit by the binary scale, through a decoder circuit 101 which is combined with the logic 
circuits, are connected to a gradation voltage selection switch 104 with a transfer gate 103, and of which 
output line 106 is connected to a drain line that a signal wiring of a display portion 29. The gradation 
voltage selection switch 104 is connected to a gradation voltage bus 105 comprising a-squared of 2 of 
wirings, and each wiring of a bus 105 is connected to a gradation power source 47 with diflfetent 
amplitude corresponding to gradations. 

Therefore, the digital gradation signal of a-bit which is connected to the input terminal 1 00, shows 
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the gradation data corresponding to a gradation number expressed by the binary scale. One gradation 
control signal corresponding to the gradation number expressed by the binary scale is selected fix)m the 
gradation control signal 1 02 of a-squared of 2 by the decoder circuit 101. By making only one transfer 
gate 103 of the gradation voltage selection switch 104 conductive, the gradation control signal connects 
one of gradation voltage buses 105 to which the specific gradation power supply is connected and the 
output line 106, and output the gradation voltage. Accordingly, corresponding to the display data of 
a-bit which express the gradation of one pixel, it is converted into a hquid crystal driving voltage which 
varies the transmittance of liquid crystal, and is output fit>m the output line 106 to the drain line of the 
pixel portion. 

Next, configurations of a shift register 28 and a gate wiring driving circuit 27 are explained by a 
scan side peripheral circuit 33 of Fig. 15. The shift register 28 connects shift register circmts 1 12 with 
multi-steps in series, and a fiame start signal 114 and a shift clock 113 with both polarities are supplied 
for input fix)m the transference control circuit 26. The gate driving circuit 27 is constituted by an 
inverter row 111 wherein inverters having larger gate width in order are connected in series, and inputs 
the output of each step of the shift register 28 so that the gate wiring of the display portion 29 is driven 
with high-speed. 

Fig. 1 6 shows a circuit diagram of a shift register. The shift register 28 is constituted by which a 
lot of shift registers 112 comprising eight inverters 107 and eight transfer gates 108 are connected in 
series. By being driven by the shift clock 113 which the polarities of two-phase are diflFerent each other, 
the input signals 1 09 are delayed every shift clock in order and are output to the gate wiring 110. 

Besides mentioned above, a readout control circuit 18 and the transference control circuit 26 
\siiich generate various control signals mentioned above are constituted by combining logic circuits by 
using CMOS respectively. Basically, it is the conventional technology so that the detailed e^qDlanation 
is omitted. 

Next, an operation of a liquid crystal display device of the present embodiment is e^lained. Fig. 
17 is a timing chart showing the writing operation fi^om CPU to the image memory. As mentioned 
above, the address and the data are designated fix)m CPU 30, and a memory select signal and a readout 
control signal are included in the control signal. 

When the memory select signal becomes logic "0", the image memory is selected so that writing 

18/26 



to the image memory 1 3 is possible. Subsequently, the condition of data bus when the writing control 
signal changes from logic "0" to logic "1", is written to a memory cell 63 with designated address in the 
image memory, hi this way, writing of the display data to the image memory 13 is performed by the 
same process as that of other memory cotmected to CPU, and it is not different from the conventional 
personal computer and the like in which a liquid crystal display device is loaded. 

Next, readout of the display data is explained. Fig. 18 is a timing chart showing a readout 
operation of one frame from an image memory to a memory output latch. A word line decoder 1 5 is 
operated by the indication of the readout control circuit 1 8, 1 to n of the word lines 62 is selected one by 
one in order so that the data for one line of the memory cell 63 connected to the word line 62 are input to 
the sense amplifier 64 through the bit line 65, and converted into the digital data. When it is input to 
the memory ou^ut latch 1 6 in order and is latched by the memory latch control signal 1 3 1 , the output of 
the output latch 16 is changed. The readout opaation mentioned above is repeated from first line to 
the n-th line of scan line of one screen for one fiame period, and a series of operations are repeated every 
fiame period. 

Fig. 19 is an explanatory view showing an operation of a latch selection circuit The latch 
selection circuit 1 7 outputs the output for one line of the memory output latch 1 6 to m-pieces of the chip 
output terminals 31. The display data of h x m bits for one horizontal line of the k-th scan line are 
stored in the memory output latch 16 like as an arrangement shown in Figure. This is divided into 
m-bits and h-blocks, and then a 1st block to h-th block are selected in order by a memory chip block 
switching signal 1 30 which is siq>plied fcom a readout control circuit 1 8. Accordingly, the 1 st block to 
h-block can be connected to the output bus 82 in order, and the display data for one line are output to the 
chip output terminal 31 for each block, fijrfhermore are output to the tmrik bus 19. 

Fig. 20 is an explanatory view showing an operation of a selection latch circuit wherein the 
display data is taken in through a block switching circuit The data from block 1 to block h are output 
to the trunk bus 19 in order. Synchronously with this fiom a transferring controlling circuit 26, a block 
selection signal 84 is supplied to a block switching circuit 20 and a block latch signal 88 is done to a 
selection latch circuit 21 , if the selection signal and the block latch signal of the corresponding block are 
logic "plias", the data are taken in the selection latch circuit 21 to v^ch the selection block is connected, 
and its output is rewritten. On this occasion, the data are converted into a level of a TFT logic circuit 
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about 1 0 to 1 2 V by the level shifter 22 connected to the input side of each selection latch circuit 2 1 . 

In this way, the data arrangement on the selection latch are renewed partly in order as shown in 
Figure, after rewriting from 1 to h block is jSnished, the data of the k-th line are arranged on the selection 
latch. Besides, because the readout operation of image memory chip 12 and the operations of block 
switching circuit 20 and selection latch circuit 21 are perforaied synchronously, the display data of one 
line on the memory output latch 1 6 of the image memory 1 3 are transferred to the selection latch circuit 
21 within a one horizontal scan period. 

Fig. 21 is a timing chart showing an operation of line latch. As an input of a line latch 23, the 
data for one scanning line are renewed and supplied every horizontal period from the selection latch 21 . 
These input data are taken in by the line latch control signal 132 from the transference control circuit 26, 
and the line latch output data are renewed. The line latch output is connected to a liquid crystal driving 
voltage generation circuit 24, which is converted into a liquid crystal driving voltage instantaneously, 
and is supplied to a drain wiring of the corresponding pixel from the output line 1 06. 

An operation of the display portion 29 is the same as the conventional one. The scan pulse 
vvdiich the pixel of one horizontal line is shifted in order from the gate wiring 1 10 is ^plied from the 
scan side circuit to each pixel portion of the display portion 29 vMch is constituted in matrix. Also, in 
the signal side circuit, synchronously with the scan pialse, the liquid crystal driving voltage for one line is 
applied by a drain wiring of each pixel from the liquid crystal driving voltage generation circuit 24, so 
that tfie pixel display for one horizontal line is performed. 

As mentioned above, according to a liquid crystal display device of the present embodiment, the 
image memory chip vAnch is mounted on the display panel stores the display data from a drawing 
control circuit such as CPU by bit map image, reads the digital display data for one line simultaneously, 
and outputs to the tmnk bus eveiy plurality of pixels for each block in order synchronously by the 
transference control circuit. These display data are supplied to a peripheral driving circuit which is 
formed by using a thin film TFT with a display portion on a display panel through the trunk bus. The 
peripheral driving circuit takes the display data for one line into the selection latch in order, transfers 
them to the line latch and stores the data for one line synchronously by the transference control circuit 
The digital gradation data of each dot are converted into the gradation voltage for applying to liquid 
crystal of a pixel by using these data 
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As a result, the image memory and an interface of the display portion can be simplified, and the 
transference clock for transferring the data of one line can be reduced, consequently the power 
consumption of the display device can be reduced drastically. Also, a liquid crystal module can be 
compacted by forming a peripheral circuit on the TFT substrate, and the image with high definition can 
be oflFered. 
[Embodiment 2] 

Next, the second embodiment of the present invention is explained. Fig. 22 is a configuration 
view of a liquid crystal display device by an embodiment 2. A point of difference fix)m the 
embodimmt 1 is one portion of a signal side peripheral circuit of the liquid crystal panel 11. 
Specifically, each terminal of the trunk bus 19 is connected through a level shifter 120to a signal input 
selection circuit 121 vAAch is constituted with a row of shift registers. 

Fig. 23 shows a configuration view &om a trunk bus to a line latch. The level shifter 120 is 
connected to the trunk bus 1 9 which is connected to the chip output terminal 3 1 every respective wiring, 
and the data voltage is converted into a logic level suitable for a logic circuit by TFT. The output of 
level shifter circuits 120 are input to the input terminals 109 of the shift registers 122 respectively. The 
shift registers 122 for steps corresponding to the number of blocks that the data for one line are divided 
are connected in series, consequentiy constitutes a shift register row. 

The shift register 122 operates by a shift clock 162 fijom a transference control circuit 26. The 
shift clock 162 is synchioriized with a memory cMp block switching signal 131 ofthe memory chip 12. 

Fig. 24 is an explanatory view showing an operation of a signal input selection circuit A row of 
shift registers of the signal input selection circuit 121 takes the data of each block which are input to the 
inpiit terminals every time a shift clock is changed and shifts them to right in order. When the shift 
operation is finished by repeating Sx>m block 1 to h, the data of the k-th line are sampled. At this time, 
when the line latch control signal 132 is ^plied, the data for one line are transferred to the line latch 23. 
Subsequentiy, the display operation is performed in the same way as the embodiment 1 by the liquid 
crystal gradation driving circuit 24. 

The level shift circuit of the embodiment 1 needs for one line, to the contrary, the level shift circuit 
of the embodiment 2 is enough for one block so that the power consumption can be reduced. 
Specifically, the number of signal wirings of panel of 640 x 480 pixel is 640. If the level shifter circuit 
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is arranged behind the selection latch circuit, 640 circuits are needed, however, if they are arranged 
behind flie signal input selection circuit, it is enough for the number of the trunk bus 19. For example, 
when the trunk buses are 40, it is enough for 40 circuits, and the power consumption of this portion can 
be reduced to 1/80. 

Besides, because the wiring crossing portions of the signal input selection circuit can be reduced, 
the increase of power consumption by increasing the logic voltage can be offset. 
[Embodiments] 

Fig. 25 shows a cross sectional stmcture of a liquid crystal panel by another embodiment Fig. 4 
shows a transmissive liquid crystal panel, vAnie Fig. 25 shows a reflexive liquid crystal panel. In the 
present embodiment, as a reflexive liquid crystal 140 for display, two-color high polymeric dispersive 
type liquid crystal or a guest-host type liquid crystal is used, and a reflexive display electrode 141 is used 
as a display electrode. 

Fig. 26 shows a schematic stmcture of a pixel portion. The pixel portion of the display portion 
29 is constituted by apixel TFT 142 which is connected to a gale wiring 110 and a drain wiring 106 at a 
matrix shape crossing portion of them. The reflexive display electrode 1 4 1 is formed with a metal thin 
film with high reflectance, v^en the selection pulse is input, the liquid crystal 140 is driven by making 
the drain electrode and the display electrode 141 conductive by the liquid crystal driving voltage which 
is applied to the drain wiring 106. 

A back light becomes useless by using the reflexive liquid crystal, and the electricity is consumed 
only in the image memory chip 12 and the TFT peripheral circuit 40, consequentiy the power 
consumption can be reduced further. 
[Embodiment 4] 

Next, an embodiment of a computer system v^erein a liquid crystal display device of the present 
invention is applied. Fig. 27 shows an embodiment of a computer system by the present invention. 
In the present system, CPU 1 50 for processing information, a memory element 1 5 1 for storing the data, 
1/0153 for controlling input and output of data vsdth the outside of system, a controller 152 for 
controlling system, a keyboard 154 for inputting command, and a liquid crystal display device 3 are 
cormected mutually through a system bus 158. The liquid crystal display device 3 is constituted by 
which the image memory chip is mounted on the liquid crystal panel, as explained in the embodiments 
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1 to 3, and the display data from the CPU 150 can renew the image display of the display portion only 
by supplying its modified portion. 

The liquid crystal display device 3 of the present system is connected to an independent display 
power source 157. The system power source 155 is a power source for driving portions excq^t the 
display device 3, and is controlled to supply the electricity to each portion corresponding to the 
condition of key input or system bus 158 by the CPU 150 and the power soxarce control portion 156. 
All of the components are usually driven, and input, information processing, displaying are performed. 
In case of being limited to an operation of one portion such as calculating, the electricity to components 
which are not running is cut off by controlling the system power source by the CPU 150, consequently 
the power consumption can be reduced. 

Furthermore, in case of waiting for input over the regular time and the like, the CPU 150 is 
stopped by cutting of the system power source 155 and only the liquid crystal display device 3 is made 
to run, consequently tiie screen display can be kept until then. The system can be started again by key 
input from the condition. 

It is necessaiy for the conventional liquid crystal display module to siqjply the display data from 
CPU or controller continuously, accordingly the contents of display is also disappeared if CPU or a 
controller of the computer system are stopped. However, according to the computer system of the 
present embodiment, because the image memory for storing the display data is integrated in the display 
device itself, advantages are brought that the display operation can be kept even if the supply of 
electricity is cut oflF in case of no need of running other device except the system, and that the power 
consumption of system can be reduced drastically. 
[Effects of the invention] 

According to the present invention, an image memory chip wherein an image 
memory and the readout control circuit are formed is mounted on the same substrate as 
a hquid crystal module, a lot of wirings of a connective portion are formed on the 
substrate, and the display data firom the image memory to the hquid crystal module are 
transferred in parallel, consequently advantages are brought that the transferring 
frequency can be reduced drastically compared with the conventional serial transmission 
and the power consiunption can be reduced. 
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Besides, by reduction of transferring frequency, advantages are brought that the necessary circuit 
operation is secxired even if the mobility of a peripheral circuit wiiich is constituted on the TFT substrate 
is low, and the definition of image can be improved. 

Besides, in case of no writing from the drawing control circuit such as CPU, the display operation 
is made to be possible by storing the display data in the image memory, accordingly rewriting of the 
display data can be performed only in the modified portion of the display contents. Consequentiy, 
during the period of no display and modification of still picture, CPU can process other woric, stop 
supplying the power source to others except display device, and the processability and the power 
consumption reduction in a small computer having a liquid crystal display device can be improved. 
[Brief Description of the Drawings] 

[Fig. 1] basic configuration view of a liquid crystal display device of the present invention 

[Fig. 2] schematic configuration view of the conventional TFT liquid crystal display module 

[Fig. 3] configuration view of a liquid crystal display device by an embodiment 1 of the present 

invention 

[Fig. 4] cross sectional view of a portion of a liquid ciystal display device of an embodiment 1 

[Fig. 5] configuration view of an image memory 

[Fig. 6] circuit diagram of a memory cell 

PFig. 7] circuit diagram of a sense amplifier 

[Fig. 8] configuration view of a memory output latch 

[Fig. 9] circuit diagram of a memory output latch 

[Fig. 1 0] latch selection circuit diagram 

[Fig. 11] block switching circuit diagram 

[Fig. 1 2] configuration view of a selection latch circuit and a line latch circuit of TFT 

[Fig. 1 3] circmt diagram of a level shifter 

[Fig. 14] liquid crystal gradation driving circuit diagram 

[Fig. 1 5] shift resister and a gate driving circuit diagram 

[Fig. 1 6] shift register circuit diagram 

[Fig. 1 7] timing chart showing a data writing process of an image memory 
[Fig. 1 8] timing chart showing a latch operation of an image memory output 
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[Fig. 1 9] explanatory view of a selection operation for outputting from an image memory chip to a trunk 
bus 

[Fig. 20] explanatory view of a selection operation for inputting from a trunk bus to a signal side 
peripheral circuit 

[Fig. 2 1 ] timing chart showing a TFT line latch operation 

[Fig. 22] configuration view of a liquid crystal display device by an embodiment 2 of the present 
invention 

[Fig. 23] configuration view of a signal side peripheral circuit by an embodiment 2 

[Fig. 24] explanatory view showing a data arrangement of a row of shift register 

[Fig. 25] cross sectional view of a portion of a liquid crystal display device of an embodiment 3 

[Fig. 26] schematic configuration view of a pixel portion 

[Fig. 27] configuration view of a computer system by an embodiment 4 of the present invention 

[Description of the Reference Numerals and Signs] 

1 . . . data address bus, 2 . . . control signal line, 3 . . . display device 

4 . . . line memory parallel interface, 5 . . . connective portion, 6 . . . parallel input interface 

7 . . . liquid crystal gradation driving circuit, 8 . . . serial transference data 

9 . . . serial parallel conversion circuit, 11... liquid crystal display panel 

12 . . . image memory chip, 13 . . . image memory, 14 . . . data line decoder 

15 . . . word line decoder, 16 ... mraiory output latch, 17 . . . latch selection circuit 

18 ... readout control circuit, 19 ... trunk bus, 20 ... block switching circuit 

21 . . . selection latch circuit, 22 . . . level shifter, 23 . . . line latch 

24 . . . liquid crystal driving voltage generation circuit, 

26 ... transference control circuit, 27 . . . gate wiring driving circuit, 28 . . . shift register 

29 . . . display portion, 30 . . . CPU, 31... chip output connective terminal 

32 . . . signal side peripheral circuit, 33 . . . scan side peripheral circuit 

34 . . . address bus wiring, 35 . . . data bus wiring, 37 , . . chip input cormective terminal 

38 . . . bus wiring, 40 . . . TFT peripheral circuit, 41 . . . TFT substrate 

42 . . . counter substrate, 43 . . . liquid crystal, 44 . . . liquid crystal seal 

45 ... polarizing plate, 46 ... backlight,47 ... gradation power source 
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48 . . . color filter, 49 . . . transparent conductive film, 50 . . . data interface 

51 ... bit line driving circuit, 62 . . . word line, 63 . . . memory cell 

64 . . . sense amplifier, 65 . . . bit line, 68 . . . word terminal 

69 ... bittermiiial, 70 reverse bit temiinal, 71 ... bit line input terminal 

72 ... data output, 81 ... ovrtput block, 82 ... output bus 

83 . . . block analog switch, 84 . . . block selection signal, 85 . . . inverter 

86 ... input bus, 87 ... block output, 88 ... block latch signal 

89 . . . inverter, 90 . . . inverter circuit, 91 . . . transfer gate circuit 

92 . . . control inverter, 93 . . . input terminal, 97 . . . latch circuit 

99 . . . power source terminal, 100 .. . input terminal, 101 ... decoder circuit 

103 . transfer gate, 104 .. . gradation voltage selection switch 

105 . . . gradation voltage bus, 106 . . . output line (drain wiring) 

107 . inverter, 108 . transfer gate, 110... gate wiring 

111 ... row of inverter, 112 ... shift register, 113 ... shift clock circuit 

114 ... fiame start signal, 120 ... level shifter 

121 ... signal input selection circuit (row of shift register) 

122 .. . shift register, 130 . memory chip block switching signal 
131 ... memoiy latch control signal, 132 . , . Une latch signal 
135... analog switch, 140 . . . reflexive liquid crystal 

141 .. . reflexive display electrode, 142 .. . pbcel TFT, 1 50 . . . CPU 
151 ... memory, 152 ... controller, 153 ... I/O 

154 . . . keyboaird, 155 ... system power source, 156 ... power source control portion 

157 .. . display power source, 158 . . . system bus 

160 ... TFT block analog switch, 161 ... TFT analog switch 
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cDB#(Z)ei^i/- h(i®^^;6^#< /^5(5<Jfit±L. mx. 
1024X768 Si^tDS^T'Jl^tj 5 0 MH z flS 

•^v^^— /i-p^oL s I ;^^r.c7)]it^-eib^^L?i^tt;h.j^/^b 

[0 0 0 7] ^fz. m^B^^^n(Dmmmm^mfS.-r^T 
mti.xm\^^x\^^^fzi^^m^^m< . iBimmir^^h 

[0 0 0 8] *^P^co@Wfl. tS5^S«<?:»Fp^M;^J^^ 

[0 0 0 9] %tz^ mm.:^'^')^%^\^fzm.mwf^mm, 

^SiSSL. ?S»®;;^(75<g:M^CPUC04fiattSrf^±T'^ 
5 tf»« ;^ 7^ A ^ Jg^-r ^ - <^ { ;i 5 o 

[0 0 10] ^ibd. <J^^?:^< t*¥i ^-r v^i-tT)^^ 

[0011] 



(4) 
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^ ?rl5t&-r5H«fep< "eV^-y j|» UT jfcS r t 

10 0 12] ^fc. mmmM,^<^^^^mi^-r^TFTm 

[0 0 13] Sfc. mlffi®tfe>^y idlE^* 

[0 0 14] ^(omm^^'^v =f--yy'(Dwm^xtii^. m 

[0 0 15] ^tz. mw.m^mmmm^i-i. mim'pmy< 
^ tm^mm-r^Atim^^^^xTfiW- 1 t^^<Dm: 

i^^m^^) 2{l:v^— ^'T•*fc>^^^Sm^lE^:^^v=^— 
'mir^mmumm^^. «jiE;'t^y^s'7'*;t«*iriEJK 

^By<^-M^m^Xtj:i,, 

[0 0 16] iLtL. H^iBH^y^y cDHtris^s/f^ss^iu 
[0 0 17] fcsv^tt. Suia^t#{H!ijnaiHi8Sc7>ttrfam# 

myo yi'tm^'Pmy<:^^^m»T-toify^-<y 
[0 0 18] *fc. mrl5U'-</w->7:?(i, StllE'f'JS^-^^ 
[0 0 19] 7$:^miiZi.izt£. TFTTi^v-^y-^ V ]) 



>'U±{;iH{fep<^y SrHi^L, HfiK^^y tJliaisIKw3£ 

mmm.ii^-xm\zi&mx'^^. ^it. mm.y^^evA^ibmm 
m&mtmmm.:fj^±mic^mx^ 5o 

[0 0 2 01 JilE«l<^g6*l^*fifei-5*^WI4, CPU 

izmm ^ ttStrSE CPU f> tf^* fcl±^5E«6^w«*x 
[0 0 2 1] Sfc. v';=!.xAF^©«^!gi|^(^#^{;i|gtb 

[0 0 2 2] mikz. ^^m^ziii>m^B^7f^mm.o>m^ 
m^^m-r, CPU3 o*»e,<^?«^x-^'t«ijwt#fi 

^—^T KU';=<^^<x 1 iSiJ^BHt-§-**2*in-LT^*^g 

K y :?';^:*^S;(^*^g152 9 . ^-^b^bTFT^t 
fflV^;fcTFT^ia[Hl^4 O^fl^^L, TFTS«±lCJi0 

[0 0 2 31 CPU 3 Osb^^eSl^tvyt^^T'— 
H«;^*yf"5'7'l 2(crtjSS$ttfc:®flK^^y 1 3 

^iZ^SfLSo ^S%F*3^<75^M«> CPU3 0*^PjSM® 

[00 2 41 mnm x.'mmxk i s ^ y i 3 

o^^x-^^-v h y ^ ■:a(d\ :y6^mic^tit>xm 
^mU. 7-Y>';^-=ey-'N*v WW'i'V-i?^^ — ;^4f;i^i^ 

^-^tpfti^gqi 9S::^hLTWJflfm#i: t tJcTFTJlia 
[5IS§4 0(C^i^i-5„ MtK#X<73A!Lai4. llHloafe3?'je 

jn^gc^s 1 ^-f >^^mm^i,z^i^xnti:om-^ic,£i.^^t 
[0 0 2 5] mxtmmm^ 2 e iat f Tmm'^m^4 0 

-^-fflilffllUSS 3 2(;i^Sa-r^„ ;^S^fl!lJlffllHlSS 3 3d^?> 

[0 0 2 6] z.(r>i.o\z^ 



10 0 2 71 sfc. cpuitm^nhm^^'^'t^mmf 
[0 0 2 8] sfc. ^7r^n(Dmm^^(r)m'^m^%L(o^ 

[0 0 2 9] 

1 0 0 3 0 1 mmm i ] msic^ mmm i (d^^b^^ 

[0 0 3 1 ] m^Bm^^<^-yl^ 1 1 nVt^(DT F T£:K± 

^.e'5*^§152 9 T>7v^-<:/-^ h y i5^;^ir^c9llj*Sr 

Wii^-r^xvic. m^^mimmm^s 2i^^^^<Dmf^tm 

[0 0 3 2] S^aS 5 1 9 if f^s CMO S 

TFTf^^^nir;^t::J: ^9 TFTS:KJb(:i?l^^$tL. B 

i^^^V'f^y':^! 2(Dtti:fy^^tiB^mmmmm3 2(da 

[0 0 3 3] ®ft;^^y 2i^S i ^:y^_htCf$ 

"7 y^i 6 1. lUfs^^y 1 s<7:>m^7'—^^m»,m^ 



4^51^ 1 1-202290 



m LSi^HIK 1 8 t . vy'Tl 6(Da^t}^^my<y^l 9 
tC^^gEjgc-r^^^/^ilJRlHlKl 7Sr=B:fliUTV^5o 

[0 0 3 4] ^fc. V y^m^^^i 7 tm^Bm^y<^- 
jv 1 1 (Dm^mn^im^ 32 1 (DM:fjx\ m^m'f^m 

m^^^ J: 9 t^i^fJ^i-^tei^SimniSS 2 6 S:K^tTv^ 

60 e3^$fJfflllH]SS2 6(:iH^7«^y ^iy>^l 2T 

[0 0 3 5] m4{c^ m^Bm^ms<DWi^(owxmmmi: 

?>SP^«m^4 9^?FMLfc>p)-[^S« 4 

2 r.nb(7:)P«1(C?KB^aV'— /V.4 4t^J: •9^^s^b4 3^^ 

^ h 4 6 ^ffi^^itT?i^5o — S^cO^lgj^LT 
V^5S^a5 2 9{:i^i^fB4 3(Z)TftiJC0S«4 1 fC. iESblHl 

5o *^$I5 2 9(Oj§i2IlHlieS4 Oft. fl$S4 3?:i*j^bT 

v^6ffic7:^i^ffii]c7:>£^4 1 (cff^^^nxv^^o 

[0 0 3 6] ^ JbtC. {I5t«4 SPsTCD^ffilJCOTFTStg 

2 tmmm^Ao^mmrt^^my<:^ i 9dSfl^^^tb 

5o lli^;^^y ^:y:/l 2fiTFTS«4 i±(7:>iB^;^<^ 

yuy^y :^ ^£^s^^^'^^fflv^7t/^^ia^3 8 <^s^$;n.T 

[0 0 3 7] TFT^W.(Dmm:i\^. SiSS^ LTTFTS 
^^^cMT/^';^y;^^;^^fflv^. Si/SB^0^?f^^:^Si: UT 
U'-if-T^-/i-^Sfetc±5<g;^^AKy v-y 

i^ta^jf y v^y =r>-/^^^<7)^^fgSiBI^ffii.^5o ::tu{-K 

-fc:">':7'S^m^'g-t?it, pch. nchcOTFr§:|i1-S^_h 

[0 0 3 81 TFrs*R4 1 1 (ow^uni^n-omm,?^ ^ 

5o ^fc^ ^<:^mm3 S^XUmi^^'eV^^y::^! 2 t 

5o 

[0 0 3 9] isfetc. :^mmm(Dm^Bm7r:mm(om^tWi 

m^y'—i^^x. r Ku;^^^^ia^3 4. ^/<>^ss^ 

3 5«r:;rL. ^JMt-^«ft3 6{cJ:57^-i5^feill^-< 
^Um(Df:L i6 co^j^ft-^ <!r ^{c^^aSM 3 (?:> y ^ y ^ :y 
>^i 2(cA;^^ix. T'-^J^^'r^^i-:^^'— 1 4. 17— m 

:^^LT®^^^^y i 3t;::»#iA^n5o 
[0 0 4 01 /j:*5. K5/ hS<^|5gP7='— 



(6) 



^mW- 1 1-202290 



hi5c5i^fclt. llli*-t^v:7^y >':7XT7<^y tB;^^ 

ti.. ^ty^SS^lHlSSl 7t;iJ:oTF;f^«Si?:-eiyD2/>:^ 
-foilS^^^. i:/n:y^5><^<B^Srj$o^iy:/m;^g^ 
)g|iS8^-3 i:6^t>ttJ;^$ix5o 
[004 2] :^^^)'}'y':r\2t^h'f^y^mtX*mf} 

iliaiHlgSs 2t::A;;'j$tt^o ^t^ftyj^iSInlK 3 2 <7)»]1^ 
2 6 J: (9 ©JfflJ ^ ttSo 
[0 0 4 3] ^-f. :/o :y ^^§lH]SS2 Of^:/n :y 

i^^tv/c<h#. 7-Y>^:y^2 3tC-^t;ite^^;n.^o 

[0 044] ^SSIESbmJE^^lHlSS 2 4 (i^^T^— * 
J^fsPgllSffilC^m ^^g{5 2 9 K t/'Y 1 0 

6^ig»)i-5o ^^35 2 9(^y^ hlB^l 1 0(i 

^—v^mmmm^^i . i^m.i^y v\^'y:^^ 

?i^S**ffi!Jj^iaiElSS3 3(cJ:oTIE»i^n5o jfeSi^'^ 

^ >'^t?^^5v/:7 V^^y^ \ 1 3^:15:7 A — 

[0 0 4 5] _hf5co«J55c^c:iol'^T. 'f'lS^^;^ 1 9 (O/N-;^ 
*^;6^^v^tJ^:'l:;^^-/^^^7^-^»^^^<?^c^t). y^- 

^t7DSJ0^;65-5Ttgi:/^5OT\ 1 ^Sdo^ 1 0 0 ^g^. 3 
3a^«i/>5r<b{^<J:*9 300«^Sa(7)5l f9 ta L;^Wtg^- 
3{$mffic7)iS^?g^;6^pJtgr*fe5;6^??. 1 >^D2/iJ^:5S30 

[0 0 4 6] ^^(7>?^r0>'^"-t-/^co^lffi^^lJ^i^fcp>^i-^o 64 

0X480(ii^(^^^^>'^'C> l^>f V^J-toe 4 OlBlS. RG 

B^fee t:^':y h(7)Pgi^{t-^^teai^-r^:^'^(i. 6 4 0 X 

3 X 6 = 1 1 5 2 0 h ^^i^-T^i^^l^^i^fc^o 

T . 3 0 0 :y h afc3^iJScai^(7:)»'g'(7)tei^lE]^(i 3 8.4 

lH]^/cC5o fe3il^PBlfi:7u-i^^jSm7 OHzi?:*^^. i 

>'(7::)K«Pp^{il -J- 7 O-J-4 8 0 = 2 9. 8 a/s^/^5 



m<D Yy X2 y^\%z 0MH2«±{c/^;5;e)^b. 

[0 0 4 7] #lHlSScDi¥*B^J:«^^:ibf^^::ol^TlftP^-r 

y ^:yy^l 2(:ir Kl/>^^^;^iail3 4 . x — :5^^-<^BB^ 
3 5. ©JWt-^^3 6^^c^i6^c:/-<;^ia^3 8 <h^2/r 
A;^»)^^S-^3 7S::^^LT"'>>^xA>'^;^^:g^JgE^i^5o 
[0 0 4 81 liii*7<^y 1 3{l7f^yir/U6 3 h y 
i^7;^4^tciE«^^n. #;^^y-t:/w^il^-f-57tJ6(D!7- 
2^l^T:;^^S]^c:#fcii^;l. !7- k^t^^^-:^ i 5(cS 

^j^-fpjic^iit^. \fyvmmmm^^\\^^m^^x\^ 

b^:y h^lE»lH]gg5 1 {lS#iZ^^SJta?c7:)/:iJ6C0y^— 
5o b'2/ 50#^fiir>-><.TV:7'6 4tcS)^$ 

[0 0 4 9] -ir^-;^T>'y6 4 (C J: *9 tf 2/ 6 5 C7><^t 

;^^y ^2/^$iJ«t^l 3 It::: 
cfc »9 p<^y m;^^ :y^l efdSt^ttS^tL. ^:yf^ilS^[H] 
ggl 7{c^g^^n5o ^:y^31^li]Kl 7<^/±l;^j(^a^ 

(7>^2/:7'ttl;':iSS^3 1 (cg^j^^ti.. ^.ffi^-^x 1 9 Sr^L 
T^^a^0/^;t^/^' 1 1 tSSt^n^o 

[0 0 5 0] -^(00%^ ^-^ y 3---StiZ^tfycd!!> 
(7)b^:y h«||git]|slSg5 1 . !7- K^x — 1 5 Jix ^ 

[0051] 7<^yi 3--(7)S#i2^^»[)^^*®J^aJi-5/c 
tts !7- mx=i-i$^ 1 5. yfyvmmmm'&^wz.m: 

*&^tt5o ;^'=ey 7 2/^*iJiWm-^i 3 1. ^^y 

^:y:7^::/a 5/i^§}»9#;t{t-§'l 3 0^. TFTiliaiHlSgO 

n 1 1 3^ y u--M.y.^— hlt-^1 1 4 ^V^t^-t 
5o ^<^:fo\ TFTiai22[HlK---O^Kfi)m-§-f"i> ^'Si^^;^ 1 9 

[0 0 5 2] |g]6t:i. ;^^y-feyucD[E]gg«^?r^'ro ^ 
^y-tr/P6 3{i6<li(7) ^>^;^:^tcj: t9«^$ti>. v 
DD^^^6 6. VS S^i^^e 7^ma^.{CgS^UTl/>^o 

-f-5/ci6(::5:t^t:i^em-^^Am;^i-^t:^':y hi^^6 9 

— Ki^6 2. b^'> 5^cSjtLTV^^, 
[0 0 5 3] m7\z.. '^>':^T:yy^<ommmj$.^7f^-ro 
ir>'>^r>^:7'6 4 {15 0(0 Vy>'^J:^^\^X ^miSL^ 



[0 0 5 4] mate. ?^^]}m:tj=7 y'f-(D\B]mnf$.^7j^ 

[0 0 5 5l 1119 JC, -7 5/^lHlj^<7)«^S;^^i-, T^/^ 

[UK 9 7 fiCMO s h'7 :x v^;<. ^{zx^2 m(o^ 

^9 Oct. 2m(0 V'7:y:^yr^-V 9 i^X.xJUm^ 

9 5(?:)iKffiSr^'fb^^^5o 7«-=ey v^/^«iJ»{t#i 3 1 
[0056] liliotc. ^ v^M^^^(r>mf^^^'^o 

[0 0 5 7] ^f}^<:7^^2\Z.W^^^^f^'t^y^'ay^ 
8 1 (i. T-Tu^fy.^ y=f' \ 3 5 0M^t::J: i9tf:bn 
5o rc05^cii6. yc7:y^fe{c:T•:^^^><.^>>^l 3 54r 
::/D^;/>!^T-^o>/;^^iy^83i: Lril«m^A;^J«^ 

;7-3fn y^mm^^\ 3 0 flSg^ttl L*iJiHl[ElSS 1 8;!)^ib 

8 5S:S^Ki-5o tli;^^^:^8 2{15^:y:/m;^^)^«S^3 
[0 0 5 8] *^;^0iJco^i^B^B/•^°-t-^^^-ov^T. m 

[0 0 5 9] {B^mm'iim^^ 2(o^u y^mmm^2 

[0 0 6 0] Ell IJC. >^ci '^^^#[p]gS(D«|fiic4:^ 



it^r?^^ 1 1-202290 



fc :y^^#[HligS2 0<O 1 ^-r >5> (N*) <Dl^f3 

WMl 3 Sfil-hyn CMOSTFTtCj: 
•9«^^n6TFTT^n:^^;:^><5/^l Sltl^^y 
(m:*:) OA:^^<;^8 eSr^LT. 't'^i^^;^ 1 9 

[0 0 6 1] T-y^iT::^^ 5/^iim<@rttC*ti?)?5tl. 
T. TFT>^n -/iJ^r-^n^/^-Y -/^l 6 0*#|jBSLTV^ 
5o :y^l 6 OcO©JWf-§-(i:/*n -.^Stc*iiL. 
Vy^^-iJ^ 8 9 J: 19 T-:^n y^Um^'J^i^m^iiWi 

IH1S&2 6 ;^i-ib#tjf;&$ y^mmt^S 4 tC± 19 . 

v^Tn^^l*c7)^^cf^s riEj {f-f-^-RWDL. mz\^tk 
'^m\:im^^nx?<tiy<^ 8 6 ^jgj^^n^o At)^<:^ 

8 6i:^S^$ix:^c:/n:y>:^ffi;/a8 7 cottl;^;iE^ 1 3 6(C 
J: ^9^t>^n^^^x--^fl. i/-</u>-:7^ 2 2 [ci 
H^p^^y 1 3oai;;':?{t-^(7)i^SU-</^5r»)Kh^>^v^ 

1 (;iii^f?tL^o 

[0 0 6 2] lEll 2(c. y^^XXfy^ y^ 

(Dj^mmfS.^Tjk'to mm (a) i-imi^^y^iBim 21 

X\ «^<7:)^5/^[HlgS9 7^gE^iJL. m*;6^b3fc^:/n 

y^yy^m^'S^kz.x.r). 'fuy^mmm^2otm 

0^2 1 cotU;'3(^^'^>^^ 5/^Ih]s&2 3^r^^0g^HTv^ 

5o l^m (b) :y^[HlK9 7T% CMOSTFTiC J: D « 

[0063] 1112 (c) \'t'y^ ^"7 y'^2 3X\ Ull 

2 (b) tP1^(50^5/^[H]SS9 7^Nt:^^5/ h^. M^iJ^ 
J^LTV^So :^Tc7>|p]gS9 7(D7 5^^SfJWt-^SS9 4{i 
-}S«SgSnT*5«9. ei**J®lHJK2 6;5^fe<7>^-f 
^y^it^l 3 2{cJ: t). 1 ^-f :/$>(7>^^t'— i^'Sr— ^ 

[ 0 0 6 4 ] HI 1 3 (C. U'^y^v^:^ <7)|IlSS«^Sr^ 
•fo U-</Uv':7^ 2 2f^ 6 0CO h^>v^;^^;6^e)flf^S 
tb^o :y^^#[plSg2 O;0^'b(7:)A;^{t^(t. V-^^ 
— ^ 9 0(cJ:^s:^m-^i:f?fii-T4o(7:) h 7 >v^;p^^(nj 

[0 0 6 5] :LCDX.0^Z.^ rfu y^^m^^2 0(Dmz 
U^/V'-iyy ^ 2 2^^m\^. m^y^^') 1 Z(0\hMt^' 
(Dt^m ^ T F T EIKO^S i^^MZ.m'^ ^ "fr 5 o 

[0 0 6 6] :7^'o -/>>'^#[11SS2 0(i. m^tT^^SSy-^;^ 
1 9 ^N*(Dai;^ia«|l 3 6;6Sr-:^D^;7.^ 



(8) 
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<y ^ mmmn 2 0 <ommm^s.^T\-f^ r. t i ^9 m^m 

[0 0 6 7] 2|s:*:^«?lJ{c:*5V^T^±. Uife ^ ^ ^ ^ 2/ 1 

t^ti^o ?KhV^^>/i-i 1(dt ft JSi^tDWii'fmJE 

^m.w±^\ 0-1 2v(;i#ffiL. m^Bmm^'^mKx. 

(7)^ #X.(i^g|gCC7)f^^lEl^om^^:bi^ J: o T t 

[0 0 6 9] m 1 4 tc. m^Bwmnj±^^^^(^mi&^ 

t^m\B}^^m^^t^-\ttiv'=^-^^^l 0 1 Sr^U 

^ 0 4\z.mm^ti. ^(Dmtimi 0 6f>>m7jkU2 

9 (DiB-^-mmxh^ h^i--^ >^mtmm^tix\^^^^ mm 

pgiamjE-^-^;^ 10 5 {:i^m^ti. 105 (o^mmit. 

[0 0 7 0] Lfc;65oT. AtltJ^"^ 1 0 0 {cmm^titi 

{cM^t^i^tzmmf—^^hht^'ro 't=^—^\b]^i o i 
(;ij;»9 2m^mm(Dmm^^{cMJ^^i.fz 1 :$:(Dmmm'0 
m-^^. 2 (Da ^*^fc5PgpM^»^t-^ 10 2 t^hmu 

X D . ^'^(Dmmmm^mm^thfcmmmj±^<:^ i o 5 
[0 0 7 1] i^fctci, mi 5(D^^mmmm^3 stcj: 



^^ij^Hj^i 1 2^mmci^m\^. At3i,cmmmm\Bi^2 

Qt^h:7V<—J>.:^^— h«#i 1 4 tf^1H4(7>v/:7 h>:^ 
1 1 3;5^^#^*^$n5o -^^^ MEibS^S 2 7 {^Hi^J: 

?|J1 1 l{cj:i9«^$n. iyy V\^^y:^if 2S<D^^(D 

mt^^xtix.. ^^§15 2 9coy-h^B«l^i«^^^iEi&■r 
5o 

[0 0 7 2] m 6(;i. V i^i^^y^^com^m^Tri 
•To v':7 h uv^x^ 2 8li. soo-r 1 0 7 i: 

800 h^>';^7r^^— h 1 0 st^h^i:^i/'y buv^;^ 
^ 1 1 2Sr^^ii:^ijtc^^LT^^^ix^o 2^ecD^v^ 

{c1H4d5^?ic5v':7 h^^^y^ 1 l 3 T-|gib-r5 r. <!: 
J: 19 . 10 9 ^liliSfcv'^^ h ^ n 5/ r <^ tcgjS 

ury- hia^ 1 1 0 tcffl;^i-^o 
[0 0 7 3] uJo(om:i. ±m\^fz^mo:>^]mB^■^^ 

±f 51^-5^mb$^J^^(HISSl 8*5j;t>'eill$'J»lHlK2 6 

[0 0 7 4] m^i. :^m:mm(Dm^Bm7r^mm,o:>mY^^u 

Kf^^^-r^^-^^-^-- h-efe^o ±ili(7)ct CP 
u 3 o;6^br Ki-';^:s.t>'7=^— ^?^?^fB^^n. $fJWt^t- 

[0075] 7<^yirl/:^ h^t#:^^'I^S To J 
®^^-^y Mft^^y 1 3--(^#^iA^;dS 

bIfeS rij \zm\:,ir^^(D^-^ ^<:^a:>m^t^. 
:^ t" - ^ - ^ ^ t> 5 <h r -5 ;6 s V \ 

[0 0 7 6] m7f^y'—^(om^ti^\.k^-:>\^^xmm 
-r^o 11118(1. mm^'^vf)>h?i^vmtjy^y^^<D 

5o i^^aib^J^WIHI^Sl 8(7)fi^{;iJ:'9 !7- K^7=^=' — 
^ 1 5;6S1!){^L. 17- me 20i-'n5rlil^*:l*-^o 
5i«^-f5t> y-h^me 2{cmm.^rifz:^^V-^/\-6 3 
1 v^^^^sf'^y hBe 5 Sr^^LT-fe:/;^r :/ 
re 4tc:A;^^;h.s 7==^>^^/^7='-^ tc^m^ tL^o rtt 
Iii2);7<'=eyffi;^7:y5^1 6 tcA:>^ bp< ^ y ^ :y ^©J 
»m-§-i 3 ii;ij:i9^5^^-r5t. mtiyy^i e<Diti 

dl 7-t'>'@*^b l®®<7)^S||*^cOn7-r>^g^T' 

-to 

[oo77]|gii9(i. ^ y^m^mm<oW)i¥^7jk'irm 



1 



(9) #BB¥ 11-202290 



mtJ-r^o 5fe*«lk*@c^7K¥l 7'Y>'^><^^^-7^— 
Oct 9{C#^$tL5c :Ltl^m}:i^y hm<Dyuy^ 

[0 0 7 81 [112 Olt. :y ^#|HISg^:^^ LT** 

^SlJ^lHlgS2 e^^h^^ >y^^#lHl^2 0(C>^n :y^^ll 
il^^:y^jpIK2 l(::yDo,>5.y.;,^{t^ 

\^M^m^^7^hk\.^. z.<r>m^. 5/^lH]|^S2 
1 c^A:^fifJtcjK^^ixfcU'-</i-v^y'^ 2 2{cj: t). 10 

-1 2 vajScOTFTf^SlElgSC0U-</WtC^^$;^X^, 
10 0 7 9] rcr)J:9tCLT. jIS^t :y ^±CD7='— ^ iB 

2(7)i^;^mL»)f^^. :/n :y^^#lp]^2 0. il^^ 
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